ABSTRACT Introduction: Operational classification of leprosy based on the number of skin lesions was conceived to screen patients presenting severe forms of the disease to enable their reception of a more intense multidrug regimen without having to undergo lymph smear testing. We evaluated the concordance between operational classification and bacilloscopy to define multibacillary and paucibacillary leprosy. Methods: We selected 1,213 records of individuals with leprosy, who were untreated (new cases) and admitted to a dermatology clinic in Recife, Brazil, from 2000 to 2005, and who underwent bacteriological examination at diagnosis for ratification of the operational classification. Results: Compared to bacilloscopy, operational classification demonstrated 88.6% sensitivity, 76.9% specificity, a positive predictive value of 61.8%, and a negative predictive value of 94.1%, with 80% accuracy and a moderate kappa index. Among the bacilloscopy-negative cases, 23% had more than 5 skin lesions. Additionally, 11% of the bacilloscopy-positive cases had up to 5 lesions, which would have led to multibacillary cases being treated as paucibacillary leprosy if the operational classification had not been confirmed by bacilloscopy. Conclusions: Operational classification has limitations that are more obvious in borderline cases, suggesting that in these cases, lymph smear testing is advisable to enable the selection of true multibacillary cases for more intense treatment, thereby contributing to minimization of resistant strain selection and possible relapse.
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Leprosy is a public health problem in 32 countries with Brazil ranking the second in total number of cases, behind India. In Brazil, the State of Pernambuco presents the third most high incidence rate, which represented 32.8 new cases per 100,000 inhabitants in 2008. Moreover, it was also high the incidence rate of 12.9 in population under 15 years 1 . Leprosy is an infectious disease whose etiologic agent, Mycobacterium leprae, is a slow growing intracellular bacillus, that affects mainly the skin and peripheral nerves, leading to few infiltrative lesions with discrete loss in sensitivity up to disseminated lesions with significant and disabling sequels [2] [3] [4] [5] [6] . The transmission of M. leprae occurs through the droplets from the upper respiratory tract or microscopic lesion on skin or mucous membranes of the infected individuals into healthy individuals. The proliferation and survival of the bacilli in macrophages and Schwann infected cells depends on the patient's immune response, taking 2-5 years or more to induce clinical expression. Paucibacillary (PB) cases have a small number of bacilli in the body and are regarded as resistant to the infection compared to multibacillary (MB) cases, which has a high rate of bacillus growth 2, 3, 7, 8 .
The clinical diagnosis of leprosy is based on morphological and topographic criteria of the lesions, associated with changes in skin sensitivity and thickening and/or pain of peripheral nerves, being the most affected nerves the radial, ulnar, median, fibular and posterior tibial. The microbiological confirmation is given by the presence of acid-resistant bacilli in the lymph smear, the gold standard for diagnosis 4 . According to the Madrid classification, defined at the VI International Leprosy Congress in 1953, leprosy is presented in four different clinical forms: indeterminate leprosy (IL), tuberculoid leprosy (TL), borderline or dimorphic leprosy (BL) and lepromatous or Virchowian leprosy (LL), based on the increment of the degree of infectivity represented by the increase in the number of bacilli, injuries and damaged nerves, and growing commitment of the cellular immune system for destruction of M. leprae 3, 9, 10 . IL is characterized by the presence of hypo chromic skin lesions with loss of thermal sensitivity and without neural involvement. TL has well-defined hypo chromic skin lesions, with loss of thermal, touch and painful sensitivity, there is neural involvement, but the smear is negative. LL has multiple skin lesions, morphologically variable and rich in viable bacilli, accompanied by loss of skin sensitivity; it is infectious and often shows involvement of other organs. BL represents the evolution of the TL into LL, the morphology of the lesion and the presence of bacilli vary widely, favoring tissue damage and physical disabilities 2, 3, 8, 9 .
The operational classification for therapeutic purposes consists of grouping patients with more than five skin lesions in multibacillary leprosy (MB) and those with up to five lesions in paucibacillary leprosy (PB). This classification was suggested to simplify classification for treatment purposes of leprosy in places lacking laboratory physical structure, equipment, supplies and technical personnel trained to carry out an appropriate bacteriological examination [11] [12] [13] . Multibacillary leprosy corresponds to the BL and LL clinical forms, while PB corresponds to the IL and TL forms; the MB with a positive load of bacilli in lymph smears are kept in multidrug therapy for a period of twelve months, while the PB with a negative load of bacilli in lymph smears for a period of only six months 4 . Since 1995, the World Health Organization (WHO) recommended no obligation of the microbiological confirmation of the leprosy for allocation of the patients to appropriate treatment regimens 8 . In 2002, according recommendation of the WHO, the Ministry of Health of Brazil, no longer refers to the number of affected nerves for classification of leprosy for the purpose of multidrug therapy decision 2, 3 . Currently, the baciloscopy for leprosy is considered as a complementary test for the identification of PB and MB cases of difficult clinical classification, differential diagnosis with other dermatological diseases associated with neurologic disorders or suspected cases of relapse. Thus, the smear-positive case is defined as MB regardless of the number of injuries; on the other hand the diagnosis is not excluded with the negative result on the baciloscopy 2, 7 .
In the present study we aim to verify the accuracy of the operational classification of leprosy, and the agreement between the operational classification defined by the number of skin lesions and the results of the baciloscopy in new cases of leprosy.
METHODS

Study design and population
This is a retrospective cross-sectional study conducted in the Dermatological Clinic of the Centro Integrado de Saúde Amaury de Medeiros (CISAM) of the University of Pernambuco, a reference centre in the care of leprosy in Recife, Northeastern of Brazil. The study population was comprised of individuals with leprosy, untreated, admitted to the Dermatology Clinic of CISAM from 2000 to 2005, who underwent bacteriological examination at diagnosis for ratification of the operational classification. It was excluded relapse, reactional leprosy and patients who did not undergo sputum examination at diagnosis.
Data collection
A total of 1,213 new cases of leprosy were identified among 1,660 reviewed records of patients diagnosed with leprosy from 2000 to 2005. It was used a pre-defined questionnaire for collection of clinical, epidemiological and laboratorial information of new cases of leprosy in the medical records. To compare the data along the period of study, the criterion for the operational classification of leprosy used here is related solely to the number of skin lesions, because from 2002 the neural involvement was not a criterion for classification.
Statistical analysis
The data collected from medical records were entered into Excel 2007 worksheet. The accuracy of the operational classification was calculated using the Epi info version 6.04. The concordance between the operational classification and the result of sputum examination was determined by the index kappa.
Ethical considerations
The Ethics Committee of the CISAM under the registration number 036/10 approved this work.
Medical records of 1,213 leprosy patients with ages ranging from 3 to 93 years were reviewed. Of these, 53.3% were adults of working age (between 16 to 45 years) and 12.4% under the age of 15 years. There was no difference on gender distribution.
The most prevalent clinical form was TL diagnosed in 50.4% of cases, followed by BL with 34.9%. The IL clinical form was less prevalent with only 3.9% of cases. The operational classification, divided the cases in similar amounts of paucibacillary (54.3%) and multibacillary (45.7%) leprosy. Most (70.3%) of cases were smearing negative. Details of the characteristics of the study population are shown in Table 1 .
Of the 516 multibacillary cases, 95.2% had LL or BL clinical forms, however 4.4% of the cases were TL and 0.4% IL cases (Table 2) . Regarding the 697 paucibacillary cases, 93.4% cases presented IL or TL clinical forms, but 6.6% of the BL cases were classified as paucibacillary.
On the other hand, of the 853 cases with negative lymph smears, 77% had up to five skin lesions and were classified by both methods as paucibacillary leprosy. Likewise, the 360 cases with smear positive, 88.6% had more than five lesions and were classified as multibacillary leprosy (Table 3) . Regarding the cases of disagreement, according to both operational and microbiological criteria, 23% of cases had negative baciloscopy and more than five skin lesions, and 11.4% of cases had positive baciloscopy, but had up to five lesions. The observed agreement was 80.4%, which corresponds to the kappa index of 0.582 or moderate agreement between both criteria (Table 4) .
DISCUSSION
The operational classification of leprosy into paucibacillary or multibacillary according to the number of skin lesions is simple and feasible in areas of difficult access to slit skin smear examination. The stratification of the patient by bacillary load allows adjustment of the drug regimen, thus acting in relapse prevention, and also in interrupting transmission.
In this study, we estimated the accuracy of the operational classification in relation to baciloscopy in 80%, similar to that reported by Crippa and colleagues (82%) and also by Gallo and colleagues (84%) 12, 13 . Our results showed a moderate agreement (K = 0.58), while Gallo and colleagues found a good agreement analyzing 837 patients (K = 0.68).
Regarding the study population, the prevalence of the disease in Recife differed from other Brazilian regions that show a discrete increase of prevalence (55% -65%) in males 13, 14 . Although the average age of patients was similar across regions, draws attention to the high prevalence of cases in children under 15 years in Recife (12%) similar to that of Manaus (11%), but in disagreement with that reported in Uberaba, which is only 2%, suggesting the importance of intradomiciliary transmission in the current scenario of leprosy in the cities of North and Northeast of the country 13, 15 . The proportion of paucibacillary cases was high in Recife (64%) as in Manaus (67%) and in Maranhão (41%) where the leprosy burden is high, and contrasted with that observed in Rio de Janeiro (27%) and Uberaba (13%) where the prevalence of leprosy is lower [12] [13] [14] [15] . The high proportion of paucibacillary cases may reflect an improvement on clinical detection of new cases in a high endemic area. On the other hand, it is also possible that differences on clinical form found in patients from different geographic areas mean the non-homogeneous distribution of strains with different degrees of virulence or better adapted to the host, but this would require a molecular epidemiology study to determine strains distribution in the country.
The non obligation of microbiological confirmation by microscopy was one decision of the health authorities, which favors the early treatment of leprosy. Furthermore, we showed that laboratory confirmation of leprosy was possible in only 30% of cases in Recife, similar to the rate of detection in Manaus (28%) and Maranhão (41%) but less than that found in Rio de Janeiro (78%) and in Uberaba (60%) [12] [13] [14] [15] . The operational classification presented a sensitivity of 88.6% and a specificity of 76.9% almost similar to that reported in different study populations, which range from 73.6% to 89.6% and from 83.8% to 85.6%, respectively 12, 13 . This methodology gave a reasonable negative predictive value of 94.1%, but a low positive predictive value of 61.8% (Table 4) .
With sensitivity below the expected, the operational classification allowed 11% of misclassification of multibacillary cases according to the baciloscopy, which would induce these cases to receive a shorter and less intense treatment regimen, a risk factor for relapse. Classification errors of 2.7%, 10.4% and 26.4% have been reported by health services in São Paulo, Rio de Janeiro and Manaus respectively [11] [12] [13] . Most of the discordant cases were of borderline clinical form, which in our study represented approximately 35% of the total cases, which would be advisable to have the baciloscopy to adjust the treatment regimen. The observation reported here provides evidences to health managers for improving the actions of the Leprosy Control Program, especially in Primary Care, regarding the evaluation criteria for the conduct of diagnostic smear, classification and definition of therapeutics in leprosy, to minimize the occurrence of relapse, for greater control of the disease transmission.
